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b-jets Data
¹
1b-jets Pythia Tune A
2b-jets Pythia Tune A
b-jets Pythia Tune A
¹

 -20% Pythia Tune A
1b

b-jets f
¹

jet
º
Tp

(r=0.2)bΨ1-
CDF II preliminary
»

MidPoint cone 0.7
 0.7≤|jet
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íîá��"í'��ÿa�a�mÜjá¼ë{ùÍý�� àYÛ�Ü
Ý Þ²ß*Û�ë â�ï¼Üjâcâ*ï²Û\ä�æ��*Û�â
Ý*ï²Ü
é�Û·íîÝ � íîë¼Û�ß`â*ï²Ü
á â�ï¼ÛTí�á²ì	��Þ²Ý íîò
Û¬��Û�â`Ý ï²Ü
é�Û�W
ï²ã � Û�ò
ÛEßK�Çâ*ï²Û àYÛEÜjÝ Þ²ß*Û�ë ä�æ��*Û�â0Ý*ï²Ü
é�Û í�Ý0é�ãAã
ß4�îû
ë²Û�Ý ì�ß*í�ö�Û�ëXö�ûs96;=<?>=@BA ðÍÞ²á²Û3� � ï²í�ìCïXë¼Û�Ý*ìEß*íîö�ÛEÝ
��Û�â¡Ý*ï¼ÜjémÛ�Ý¡í�á íîá¼ì	��Þ²Ý*í�ò
ÛG��ÛEâ é¼ß*ã�ë¼Þ²ì�â*í�ãjáÀß*Û�Ü
æ
Ý*ã
á²Ü
ö���û � Û	�)�VÁAÿ��JÝYÝ ï²ã � áøí�á �"í)��ÿ " �yâ�ï¼Û ä�æ
��Û�âyÝ*ï¼Üjé�ÛRï¼Ü
ÝyÜcá²ã
á¼æ�á²Û	����í'�
í�ö���ÛRë²ÛEé�Û�á¼ë²Û�á¼ì�ÛRã
á
â�ï¼Û\áAÞ²à2ömÛ�ßYã
õ2ä�æ�çAÞ²Ü
ß*èAÝYí�áøâ*ï²Û���ÛEâ��yÜ
á²ë â�ï¼Û
ë²Ü
â*Üjæd9Â;Z<a>Z@BAøÜ$�
ß*Û�ÛEàYÛ�áAâ`í�Ý2ß*Û�Ü
Ý*ã
á²Ü
ö���Û � ï²ÛEá
â�ï¼Ûcõ�ß*Ü
ì�â*í�ãjáeã
õ���Û�â*ÝRìEãjáAâ*Üjí�á²í�á��Yã
á���û�� ä�í�ÝRë²ÛEæ
ì�ß*Û�Ü
Ý*ÛEë\öAû�ÃÄ� #2¡ ÿ
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ÓÇÆ�ÔÖÕ Ñ�Ó�Ô�ÐAÕYÖp×6Ø$ÙpËÍÉ=ÕEÎªØ�È
ðRï²Ûk× � ä�æ���ÛEâ°é²ß*ãAë²Þ²ìEâ�í�ã
áÒï²Ü
Ýwö�Û�Û�áÒÝ â�Þ¼ë²æ

í�Û�ëNö�ûYâ*ï²ÛJý1Ø Ü
á²ë ùÍý�� ì�ã��'��Ü
ö�ã
ß*Üjâ*í�ã
á²Ý6ÿÍðwï¼Û
ë²ã
àYí�á²Ü
á�âXé²ß*ãAë²Þ¼ì�â*íîã
á ë¼íîÜ��
ß*Ü
àYÝXì�ã
á�â*ß*í�ö²Þ²â*í�á��
â*ã\â�ï¼Û�× � ä�æ���Û�â¬�¼á²Ü��uÝ*â*Ü
â�ÛYÜ
ß*Û ü Ü�þJä�ÙIÚ:×Jä
Ü
á²ë ü öpþ�ÛÜ7Û�ÚÝ×Jä 7 ä ü Ý*Û�Û/�"í)��ÿ�o�þf£$íîá tmv/w ì�Ü��îì�Þ¼æ
��Üjâ*í�ãjá¼ÝK�Aâ*ï²ÛEû·ìEã
á�â*ß*íîö¼Þ²â*ÛXÜjömãjÞ¼âµÞ ]Ü¡ Üjá¼ë "�]a¡
ß*Û�Ý é�Û�ì�â*í�òjÛ��îûAÿpðRï²ÛJì�ß*ã
Ý*Ý°Ý*ÛEì�â*íîã
áNí�Ý°Ý*Û�á¼Ý*í�â�í�ò
ÛJâ�ã
â*ï²Ûeä�æ�çAÞ²Ü
ß*èxë²ÛEá²Ý*í�â:ûxí�á â*ï²ÛYé²ß*ã
â*ã
á���Ü
á²ë â*ï�Þ¼Ý
â*ï²ÛYàYÛ�Ü
Ý*Þ¼ß*Û�àYÛ�áAâXãjõ°â�ï¼Û�× � ä�æ��*Û�âXì�ß*ã
Ý*ÝXÝ*ÛEì�æ
â*íîã
áNé²ß*ã6òAíîë¼Û�Ý°íîàYémãjß*â*Ü
á�â°íîá¼õ�ã
ß*àYÜ
â�í�ã
áNõ�ã
ß�ìEãjá¼æ
Ý*â*ß*Ü
íîá¼íîá��eâ*ï²ÛHä�æ�ç�Þ¼Üjß*è ë¼Û�á²Ý íîâ:û í�á�â�ï¼ÛYé¼ß*ã
â�ã
ápÿ
�-�
ãAã�ë·Þ²á²ë¼Û�ß*Ý*â*Ü
á²ë¼íîá��Xã
õ�â�ï¼Û`ä"ë¼Û�á²Ý íîâ:û íîá·â�ï¼Û
é²ß*ã
â*ã
á í�ÝXÛ�Ý Ý*Û�áAâ�í�Ü��yâ�ãeÜ
ì�ìEÞ²ß*Ü
â�Û��îû é²ß*ÛEë²í�ì�âXâ�ï¼Û
é²ß*ãAë²Þ¼ì�â*íîã
á�ã
õ°é²Ü
ß*â*í�ì	��Û�Ý`â*ï²Ü
âXìEãjÞ¼é���ÛTÝ*â*ß*ã
á����îû
â*ã¡ä�æ�ç�Þ¼Üjß è�Ýcíîá¼ì	��Þ²ë²í�á��\Ý*Þ²é�ÛEß*Ý*ûAàYàYÛ�â*ß*íîìk�Lí)���
Ý
ö�ã
Ý*ã
á²ÝeÜ
á¼ë Ý*í�á�����Û â*ãjé é²ß*ãAë²Þ²ìEâ�í�ã
ápÿß× � ä�æ
��ÛEâ�é¼ß*ã�ë²Þ¼ì�â*íîã
áNí�Ý°Ü��îÝ ã2Ü àYÜK�*ãjß°ö¼Üjì�èT�jß*ã
Þ²á¼ëNí�á
Ý*ÛEÜjß*ì�ï²Û�Ý õªã
ß â*ï²ÛÒÝ*â*Ü
á²ë¼Üjß*ë àYãAë²Û��/�Jí'���
Ý é²ß*ã
æ
ë²Þ¼ì�â*íîã
áeíîáeâ*ï²ÛM×�àáÚâ×0ä 7 ä°ì�ï²Ü
á²á¼Û	�:ÿ

ý1Ø Þ²Ý*ÛEë Ü
ö�ã
Þ²âG� i�# é²ö�% � ãjõLë²Ü
â*Ü�ã\õ�ã
ß
â*ï²Û2àYÛEÜjÝ Þ²ß*Û�àYÛEá�â6ÿ ðRï²Û¢× ì�Ü
á²ë¼íîë¼Üjâ*Û�Ý0Ü
ß*Û2Ý Û�æ
��Û�ì�â*Û�ë õ�ß*ã
à â�ï¼Û�ë¼íîæ�Û	�îÛEì�â*ß*ã
á2Ü
á¼ë2ë¼íîæ�à2Þ²ã
á Ý*Ü
àYæ
é���Û�Ýpö�û0ß*ÛEç�Þ¼íîß*í�á�� â*ï²Û§ë²í�æ�Û��îÛEì�â*ß*ãjá ü à2Þ²ã
ápþ²àYÜjÝ Ý
â*ãeö�Û � í�â*ï²í�á Ü�×�æ�àYÜ
Ý*Ý � íîá¼ë²ã � ÿ ðRï²ÛG× � ��Û�â
Ý*Ü
àYé���Ûwí�Ýuâ�ï¼Û�á Ý*Û��îÛEì�â�ÛEë ö�û2ß*Û�çAÞ²íîß íîá��0â*ï²Ûwé²ß*ÛEÝ*æ
Û�á¼ì�Ûxã
õcÜ
â
��Û�Ü
Ý*âNã
á²Ûxß*Û�ìEã
á²Ý*â*ß*Þ²ìEâ�ÛEë���ÛEâ � í�â*ï
5H. q � #Äj Û	lm+anXÜ
á²ë-ä åZä3æO� \ ] ÿÒðRï²Û2× � ä�æ
��ÛEâ Û�ò
Û�áAâ*Ý Üjß*ÛÒâ*ï²ÛEá Ý*Û	��Û�ì�â*Û�ë öAû�ß*ÛEç�Þ²í�ß*í�á��¡Üjâ
��Û�Ü
Ý*â\ã
á¼Û��*Û�âeâ�Ü����
Û�ë Ü
ÝeÜ ä�æ��*Û�â\öAû�â*ï²Û Ý*ÛEì�æ

ã
á²ë²Ü
ß*û¡ò
Û�ß*â*Û	
¡Ü��)�
ãjß*í�â*ï²àxÿNðRï²Û·ìEß*ãjÝ Ý`Ý Û�ì�â*í�ãjá
ß*Ü
â�í�ã�ç ü × � ä�æ���ÛEâ�Ý�þ � ç ü × � ��Û�â*Ý6þ§õªãjßè�*Û�â*Ý � í�â�ï
5H. q � #�j Û	lm+�X Üjá¼ëÄä åZä?æ-� \ ] � Ü
Ý0à ÛEÜ
Ý*Þ²ß*ÛEë
â�ãTö�Û�£
ç ü × � ä�æ��*Û�â*Ý6þ � ç ü × � ��Û�â*Ý6þ
g #�\ # �a� ^�#�\ #�# o ü Ý*â*Ü
â6ÿîþ � #�\ #�# �Qé #�\ #�#�" ü Ý*ûAÝ*â6ÿ�þ \

� ï²í�ìCï í�ÝYí�á Ü$�
ß*ÛEÛ�àYÛ�áAâ � íîâ*ï â*ï²Û t6vVw ÷XùÍý
é²ß*Û�ë¼íîìEâ�í�ã
á ã
õ�� \ i�^ê#�\ o ¡ ì�Ü���ì�Þ���Ü
â*Û�ë � í�â�ï
Úøù&�"Úìë�ÿ

ùÍý�� Ü��îÝ*ãeémÛ�ß*õ�ã
ß*àYÛ�ë�Ü\Ý íîàYí)��Üjß`àYÛ�Ü
Ý*Þ²ß*ÛEæ
àYÛ�áAâ�Þ²Ý*í�á�� "�"�# é¼ö�% � ã
õ$ë²Ü
â*Ü2ß*Û�ì�ÛEá�â4��ûMí�ÿpðRï¼Û
ì�ß*ã
Ý*ÝeÝ*Û�ìEâ�í�ã
á ãjõNä�æ��*Û�â*Ý � í�â*ïî,8. q � #�j Û	l
Ü
á²ë�ä åZä�æï� \ ] íîá�Û�ò
Û�áAâ�Ý � íîâ*ï�Ü�× ö�ãjÝ ã
á{í�Ý
àYÛ�Ü
Ý*Þ²ß Û�ë\â*ãYö�ÛT£
ç ü × � ä�æ���ÛEâ�Ý�þèðMñ ü ×-ÚÝò�óµò % þ

g #�\ ô�"Q^�#�\ � ô ü Ý â�Ü
â6ÿîþ ^R#�\ �Ü�0é²ö \

� ï²Û�ß*ÛÄñ ü ×õÚ ò ó òS%yþNí�Ý â�ï¼Ûøö²ß*Ü
á²ì�ï²í�á�� ß*Ü
æ
â�í�ã ã
õR× ��ö r í�áAâ�ã Ü ë²í�æ�Û	��Û�ì�â*ß*ã
á ã
ß ë²í�æ�à2Þ¼ãjá
é²Ü
í�ßYíîá â*ï²ÛeàYÜ
Ý*ÝTß*Üjá��jÛeã
õmÞ$Þ÷æùø�ú�ú�æâ�$�pÞ
j Û	lm+�XdCAÿ ðRï²Ûxß Û�Ý*Þ���âNí�ÝNìEãjá¼Ý*í�Ý*â*Û�áAâ � í�â*ï â�ï¼Û
t6vVw ÷cùÍýfé²ß*Û�ë¼íîìEâ�í�ã
á¡ã
õ #�\ o ]k^�#�\ #Ü` é²ö¡ì�Ü���æ
ì�Þ���Ü
â�ÛEë � í�â�ïÒÚøù&�"Ú ÿ
ðRï²Û0ì�ß*ã
Ý*Ý°Ý Û�ì�â*í�ãjáÒß*Ü
â�í�ã
ç ü × � ä�æ���ÛEâ�Ý�þ � ç ü × � �*Û�â*Ý6þwí�á�â*ï²ÛTÝ ÜjàYÛ·è�í�á²ÛEæ
àYÜ
â�í�ìXß*Û	�
íîã
áeíîÝ àYÛ�Ü
Ý*Þ¼ß*Û�ë\â*ãYö�ÛT£
ç ü × � ä�æ��*Û�â*Ý6þ � ç ü × � ��ÛEâ�Ý�þ
g #�\ # � " Þ ^�#�\ #�#a` o ü Ý*â*Ü
â6ÿîþ ^�#�\ #�#�]�" ü Ý û�Ý*â6ÿ�þ \

� ï²í�ìCïHíîÝ Ü���Ý*ãTí�áeÜ��jß Û�Û�àYÛ�áAâ � íîâ*ïeâ*ï²Ûk96;=<?>=@BA
Û�Ý*â*í�àYÜjâ*Ûeã
õ # ÿ # �Ü� i Ü
á²ë â*ï²Û tmv/w ÷cùÍý ì�Ü���æ
ì�Þ���Ü
â�í�ã
á ã
õ #�\ # � i � ^�#�\ #�# � ` ÿ ðRï²ÛeùÍý���àYÛ�Ü
æ
Ý*Þ²ß Û�àYÛ�áAâ Þ¼Ý*Û�ëøÜ Ý Û�ì�ã
á²ë¼Üjß û�ò
Û�ß*â*Û	
 àYÜ
Ý*Ýk�²âK�
Ý*í�àYí'��Ü
ß2â�ãxâ*ï²Û·ã
á²Û·Þ²Ý Û�ë ë²ÛEÝ*ì�ß*í�ö�Û�ë í�á�û¼Û�ì�ÿè���
â�ãeë²Û�â*Û�ß*àYí�á²ÛYâ�ï¼Û â*ï²Ûeä�æ���ÛEâcõ�ß*Ü
ì�â*í�ãjá õ�ß*ã
à â�ï¼Û
ä�æ�â�Ü����
Û�ëÒÝ*Ü
àYé��îÛ � í�â�ï¼ã
Þ²â°Ü
Ý Ý*Þ²àYí�á�� â�ï¼Ûk× � ä
â�ã�× � X$é²ß*ãAë²Þ¼ì�â*íîã
á2ß*Üjâ*í�ãLö²Ü
Ý*ÛEë`ã
á t6vVw ÷XùÍý
Ü
ÝÍë²ã
á²Û�í�á2â*ï²Û�ý1Ø�àYÛ�Ü
Ý*Þ²ß*ÛEàYÛ�á�âK�-Ü
á¼ë2â�ï¼íîÝ"Üjé¼æ
é²ß*ã
Ü
ìCïeß*Û�Ý*Þ��îâ*Û�ëeí�á\â*ï²Ûs�îÜ
ß4�
Û�ß Þ²á²ìEÛ�ß*â*Üjí�áAâ�í�Û�Ý�ÿ

üÇÆ�ýþÕ ÑTÿÑ ÖÍ×6Ø�ÙÍËpÉ=ÕEÎÃØÇÈ
ùÍý�� ï²Ü
Ý àYÜ
ë²Û\Ü¡é²ß*Û	��í�àYíîá¼Üjß*û àYÛEÜjÝ Þ²ß*Û�àYÛEá�â
ã
õRâ*ï²Û¡ä�æ���Û�â ìEß*ã
Ý*Ý Ý Û�ì�â*í�ãjá õ�ã
ß�� � ä 7 ä`Û�ò
Û�áAâ�Ý
ü Ý Û�Û��"í'��ÿ ] þ*ÿ ðRï²í�ÝYàYÛEÜjÝ Þ²ß*Û�àYÛEá�âYé¼ß*ã6ò�í�ë²Û�ÝTÜ
â�ÛEÝ*âXã
õ�â*ï²Û ÷cùÍýôìEÜ$��ì�Þ��îÜ
â*íîã
á²Ý`ã
õ�â*ï²Û�� � ä 7 ä
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ì�ß*ã
Ý*Ý°Ý*ÛEì�â*íîã
á � ï¼íîì�ïNíîÝ°ã
á²ÛJãjõ$â*ï²ÛJàYÜK��ã
ß°ö²Ü
ìCèAæ
�
ß*ã
Þ²á²ë¼Ý2í�á Ý Û�Ü
ß*ìCï¼Û�Ý2õªã
ß2â�ï¼Û·Ý â�Ü
á²ë¼Ü
ß*ë àYãAë²Û	�
�Jí'���
Ý}ö�ã
Ý*ã
áXÜ
á¼ëXÝ*í�á�����Ûyâ*ãjé`ç�Þ¼Üjß*è0é²ß*ãAë²Þ¼ì�â*íîã
ápÿ

ðRï²í�ÝYàYÛ�Ü
Ý Þ²ß*Û�àYÛEá�âYí�ÝYö²Ü
Ý*ÛEëøã
áøÜ
á íîáAâ*Û�æ
�
ß*Ü
â�Û�ë��îÞ¼àYíîá¼ãjÝ íîâ:û ã
õkÞ ô$] é²ö&% � ÿ ðRï²Û ë¼Üjâ*Ü
Þ²Ý Û�ë í�á â�ï¼íîÝ àYÛ�Ü
Ý*Þ²ß*ÛEàYÛ�á�â2Ü
ß*Û·Ý*Û��îÛ�ìEâ�ÛEë õ�ß*ã
à
â*ï²ÛYí�á²ì	��Þ²Ý íîò
ÛYÛ	��Û�ì�â*ß*ã
á Ü
á²ë à2Þ¼ã
á Ý*Ü
àYé���Û�ÝXö�û
ß*Û�çAÞ²í�ß*íîá�� Ü ß*ÛEì�ã
á²Ý*â*ß*Þ¼ì�â*Û�ë íîÝ ã$��Ü
â�ÛEë Û	��Û�ì�â*ß*ã
á
,8. q � #¢j Û	l ã
ß§à2Þ¼ã
á � í�â�ïM5H. q � #¢j Û	lm+?n	�
Ü
á²ë àYí�Ý*Ý íîá��Jâ*ß*Ü
á²Ý òjÛEß*Ý*Û°Û�á¼Û�ß4�
û�� � ]1j Û	lYÿ��Lõªæ
â*Û�ß2ß*Û�ç�Þ¼íîß*í�á��xã
á²Û·ã
ß`â � ãM��ÛEâ�Ý � í�â*ï÷,8. q � #
j Û	l Ü
á²ë2ä åZäHæ �XÜ
á¼ëYã
á²Û ã
ßyàYã
ß*Û&�*Û�â*Ýyâ*Ü����jÛEë
Ü
Ý ä�æ���ÛEâ�Ýcö�ûHâ�ï¼Û Ý*ÛEì�ã
á²ë²Ü
ß*ûHò
Û�ß*â*Û	
eÜ��)�
ãjß*í�â*ï²à2�
â*ï²Ûcë²Ü
â�Ü Ý Ü
àYé���Û0Û�á¼ß*íîì�ï²ÛEë � í�â�ï�� � ä 7 ä�íîÝRãjö¼æ
â*Üjí�á²ÛEëpÿ

�§òjÛEá�Ü
õ�â*Û�ßNâ*ï²ÛxÛ�ò
ÛEá�âNÝ*Û	��Û�ì�â*í�ã
á�ì�Þ²â*ÝNë¼Û�æ
Ý*ìEß*íîö�ÛEëYÜjömã6òjÛT��ÜXÝ*í)y�Ü
ö���ÛRá�Þ¼à2ö�Û�ßyã
õ�ÛEòjÛEá�â*ÝyÜ
ß*Û
Û	
Aé�Û�ì�â*Û�ë â�ã ì�ã
àYÛ õ�ß*ã
à Ý*ã
Þ²ß*ìEÛ�Ýeã
â�ï¼Û�ßeâ*ï²Ü
á
��� � ä 7 ä}é²ß*ãAë²Þ²ìEâ�í�ã
ápÿ$ðRï¼Û8�îÜ
ß4�
Û�Ý âpö²Ü
ì�è��
ß*ã
Þ²á¼ë
Ý*ã
Þ²ß*ìEÛ2íîÝY÷XùÍý à2Þ���â�í ��ÛEâLé¼ß*ã�ë¼Þ²ì�â*í�ãjá íîá � ï¼íîì�ï
â*ï²Û�ß*Û í�Ý á²ã ß*Û�Ü����(�cö¼Þ²â Ü�ì�ã
à2ö¼íîá¼Üjâ*í�ãjá ã
õ
��ÛEâ�ÝXõªÜ
è�í�á����îÛEé²â*ã
á²ÝK��àYí�Ý*àYÛ�Ü
Ý*Þ¼ß*Û�ë
�*Û�âcÛEá²Û�ß4�
û��
ã
ßuÝ Û�àYí)�îÛEé²â*ãjá¼íîì`ä:æ�ë²Û�ìEÜ6û2àYÜ
èjÛ â�ï¼ÛRÛ�ò
Û�áAâ�Ýyé¼ÜjÝ Ý
â*ï²ß*ã
Þ��
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